Chapter 2 43 Sequence and series
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2.11 Geometric Mean:

When three quantities are in G.P., the middle one is called the
Geometric Mean (G.M.) between the other two. Thus G will be the G.M.
between a and b if a, G, b are in G.P.

To Find G.M between a and b:
Let, G be the G.M. between a and b
Then a. G. b are in G.P

G b
—=—=G'=ab
a

G = ++fab

Hence the G.M. between two quantities is equal to the square root
of their product.
Example 1:

Find the G.M. between 8 and 72.
Solution:

G = ++fab

G=+J8x72 =#/8x8x9 =48x 3
= +24
2.12 n G.Ms Between a and b:
The numbers Gy, G, Gs ...... G, are said to be n G.Ms between a
andbif a, G, G2, Gy ...... Gy, b are in G.P.
In order to obtain the G.M’s between a and b, we use the formula
an = ar"! to find the value of r and then the G.M’s can be computed.

To Insert n G.M’s Between Two Numbers aand b
Let.Gi, G3, Gy ...... G, be n G.Ms between a and b

Herea=a,a,=b,n=n+2, r="?

an = ar™!
b _ arn-l-l _ arn-l
b/a =1
=S = (b/a)”(“'l)
So, GG = s a(b/a)”mﬂ)
G2 - Gll' - a(b/a)lf(nﬂ)(b/,a)l/(m—l) - a(b/a)Zf(nH)
Gy — Gor = a(b/a)? ™D (b/a) D = 5(p/a) eV
G, =a(b/a)¥"V

Example 2:
Find three G.M’s between 2 and 32.
Solution:
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Let, Gy, Gj, Gs (3, be n G.Ms between 2 and 32
Then 2, Gy, Ga, G3 32 are in G.P.
Herea=2,a,=32,r=7n=>5

ay = ar"!
32 =200 =2r
16 =r
? _r
=r =2
So, Gy =ar=2(2)=4
G, =Gr=42)=8
G; =Gxr=8(2)=16
Thus three G.M’s between 2 and 32 are 4, 8, 16.
Example 3:
Insert 6 G.M’s between 2 and 256.
Solution:

Let, Gy, Gs, Gs, G4, Gs, Gg be six G.M’s between 2 and 256.
Then 2, Gl, Gg, G3, G4, G5, G6 256 are in G.P.
Herea=2,a,=32,r=7n=>5

an = ar"!
256 =20 =2r
128 =1’
(2)7 g2
-=r =

So, G =ar=12(2) =4
Gy =Gur=42) =8
Gy =Gr=82) =16
Gy =Gir=16(2) =32
Gs =Cur=32(2) =64
Gs =G =64(2) =128

Hence, required G.M’s are 4, 8, 16, 32, 64, 128.
Example 4:

The A.M between two numbers 1s 10 and their G.M 1s 8.

Determine the numbers.

. atb
Solution: AM = > =10
a+tb = 200, .. (1)
GM. = Jab =8
ab = 64....... (2)
64
from(2) b =— ., Putin(l)
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Q1.

Q2.
Q3.

Q4.
Q5.

Q6.

Q7.
Q8.

Q1.

Q2.

Q6.

64
a+—=20
2
a’+64=20a
(a—16)a—4)=0
=a=16 or a=4
When, a=16,b = ﬁ:4
16
When,a=4,b= ﬁ =16
16

Hence the numbers are 4 and 16.

Exercise 2.5

Find G.M between

2

G 4,64 (ii) % 243 (i)

| oo
O | oo

Insert two G.M’s between \/5 and 2.
Insert three G.M’s between 256 and 1.

1
Insert four G.M’s between 9 and E .

Show that A.M of two unequal positive quantities is greater than
this G.M.

anﬂ n+l
For what value of n is ——————the G.M between a and b,

a +b"

where a and b are not zero simultaneously.
Prove that the product of n G.M’s between a and b is equal to the n
power of the single G.M between them.
The AM of two positive integral numbers exceeds their
(positive)G.M by 2 and their sum is 20.Find the numbers.

Answers 2.5

8
() 16 (i) £9 (ii) + =
11
233 236 (3. 64,16,4 Q4. 3,1, —,—
379
1
n=-—— Q8. 16,4 or 4,16
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